Polyinosinic-polycytidylic acid [poly(I:C)] is a synthetic double-stranded ribonucleic acid that stimulates production of interferon (IF) both in vivo and in vitro (2) . In addition, the compound inhibits multiplication in vivo of a number of bacterial, fungal, and protozoal pathogens, apparently by mechanisms distinct from that of IF induction (reviewed in 6). It was somewhat surprising to find that, in an earlier study (5) , poly(I:C) administered intraperitoneally (i.p.) to mice in a dosage of 150 ug three times weekly for 5 months, beginning at the time of inoculation, exhibited no effect on multiplication of Mycobacterium leprae in the mouse footpad. The subsequent demonstration that a state of tolerance quickly develops upon repeated administration of poly(I:C) (4) stimulated us to carry out a series of experiments in which the compound was administered locally every 12 h for 1 week during logarithmic multiplication of the organisms. When poly(I:C) was administered in this manner, multiplication of M. leprae was inhibited; the mechanism of inhibition appeared to be independent of IF induction.
MATERIALS AND METHODS
Locally bred female BALB/c mice were used in this study, as were M. leprae of the strain that had been employed in an earlier study (5) . Poly(I:C) was prepared from crystalline poly(C) and poly(I) purchased from Miles Laboratories Inc., Elkhart, Ind. Polyadenylic-polyuridylic acid [poly(A:U)] was prepared from crystalline poly(A) and poly(U), also purchased from Miles Laboratories. IF was prepared as described elsewhere (3) by stimulation with Newcastle disease virus and concentrated 10-fold by pressure dialysis using an Amicon UM-10 membrane. Mock IF was prepared in an identical fashion except that the cells were not infected with Newcastle disease virus. This material, which represents an uninfected tissue culture supernatant, shows no antiviral activity.
Three experiments were carried out. In each experiment, mice were inoculated in both hind footpads with 103-7 M. leprae. Beginning 70 days later, various treatments were administered every 12 h for 15 doses to groups of 30 mice. Eight mice were exsanguinated 1 h after dose 3, and eight more were exsanguinated after dose 15; serum was separated and stored frozen for later IF assay. At these same intervals, footpad tissues were excised, pooled, homogenized, and stored frozen for IF assay. At about 100 days after inoculation, two mice from each group were sacrificed, and M. leprae were harvested from the pooled tissues of four footpads and enumerated by published methods (7, 8) . Subsequent harvests ofM. leprae also from the pooled tissues of four footpads were scheduled by the results of these initial harvests. The results of at least two harvests of M. leprae from the footpads of treated and untreated mice were employed to construct bacterial growth curves, to which straight lines were fit by the method of least squares. In experiment 1 (m 1-29-74), 0.3 ml of phosphatebuffered saline (PBS) and 150 jug of poly(I:C) were administered i.p. to two groups of mice. Other groups of mice were injected in both hind footpads with 0.05 ml of PBS, 12. Mouse sera and the homogenates of footpad tissues were assayed for IF by plaque assay using vesicular stomatitis virus and L cell monolayers (3).
RESULTS
The results of harvests of M. leprae from footpad tissues and of assays of IF in sera and footpad tissue homogenates are summarized in Table 1 . In addition, the effects of treatment of mice with the synthetic polynucleotides are shown in Fig. 1 . The i.p. administration of PBS and of poly(I:C) was without effect on multiplication ofM. leprae. Administration of PBS into the footpads inhibited multiplication to a minor degree in two experiments and not at all in the third. The local administration of poly(I:C) was associated with marked inhibition of multiplication of M. leprae in all three experiments. In addition, poly(I) was markedly inhibitory in the first experiment, and poly(A:U) was without effect in the third experiment. The latter two synthetic polynucleotide preparations were used because they are known to exhibit some of the biological activities of poly(I:C) but are not as active in interferon stimulation (1) .
In the second experiment, local administration of both IF and mock IF was markedly inhibitory; the effects of the two treatments were virtually identical. In the final experiment, locally administered mock IF was again found to produce marked inhibition of multiplication of M. leprae, whereas 2% FCS was only modestly effective.
A high IF titer was measured in the serum after the third i.p. dose ofpoly(I:C), and a small but significant titer was measured after the last dose; no IF was detected in footpad homogenates after i.p. administration of poly(I:C). Administration of poly(I:C) into the footpads produced measurable levels of IF both in serum and in the injected tissues. The highest titer of 
DISCUSSION
The purpose of this study was twofold. We wished to study the action of poly(I:C) in M. leprae-infected mice when the compound was administered locally by a schedule designed to produce high IF titers in the infected footpad tissues. In addition, we wished to learn whether or not an effect ofpoly(I:C) on multiplication of M. leprae could be related to its activity as an inducer of IF.
In our earlier experiment, IF titers in the serum ranged from 10 to 65 U/4 ml during thrice-weekly administration ofpoly(I:C) over a period of 5 months, beginning with the day mice were inoculated with M. leprae (5) . If the low titers may be accepted as evidence that the mice had become tolerant to the IF-inducing activity of poly(I:C), then the development of tolerance while the M. leprae were still in lag phase could account for the failure of poly(I:C) to inhibit multiplication of the organisms in that experiment. However, this explanation is unlikely because of the lack of effect of i.p. administered poly(I:C), despite a high titer of IF in the serum in our experiment 1. It is perhaps more significant that i.p. administration of poly(I:C) did not produce detectable levels of IF in footpad tissue homogenates.
In the current experiments, the local administration of poly(I:C) produced a considerable effect on multiplication of M. leprae concomitant with high IF titers in both the infected tissues and serum. This effect may have been produced by one of four mechanisms: (i) the effect may have been mediated by IF The histopathological examination of footpad tissues obtained from mice of all treatment groups 8 h after the last injections did not distinguish among the treatments. All of the tissues revealed large infiltrates in which large mononuclear cells with vacuolated cytoplasm were the dominant cell type. A few polymorphonuclear leucocytes and even fewer lymphocytes were noted. Although the inconsistent effects of saline injection could perhaps be attributed to the inflammation produced by repeated needling of the tissues, most of the other treatments produced significantly greater effects. Neither mock IF nor FCS could be considered to have acted in a specific fashion. The repeated injection of a foreign protein may well have sensitized the animals and provoked delay-type hypersensitivity, resulting in an inflammatory reaction more intense than that to the repeated inJection of saline. It appears also that its content of FCS is only a partial explanation of the activity of mock IF.
The most likely explanation of the activity of poly(I:C) is that of nonspecific enhancement of the immune response of the mice to M. leprae or that of a direct antimicrobial effect of the drug. The results of the experiments reported here do not permit a distinction between the two alternatives. However, the great variety of infectious process in which poly(I:C) is active (6) argues against a direct antimicrobial effect on M. leprae. Finally, the nature of the effect of locally administered poly(I:C) on multiplication of M. leprae must be considered. The delayed multiplication of M. leprae in the footpads of treated mice may represent inhibition of multiplication that endured for a time somewhat longer than the period of treatment. Alternatively, the delay may be attributed to a bactericidal effect of the treatment that falls short of eradication of the infection. In this latter instance, the delay occurs because multiplication resumes from only the surviving fraction of the population of M. leprae. The duration of the delay is proportional to the fraction of organisms killed; although the surviving organisms may resume multiplication immediately upon withdrawal of the drug, the first generations result in numbers of acid-fast bacillus too small to be detected. The parallel character of many of the growth curves suggests that the surviving M. leprae multiply at the same rate as in untreated mice. This interpretation appears to fit best the data shown in Fig. 1 . Particularly in experiment 1, the suggestion that treatment with poly(I:C) was accompanied by bacterial killing is supported by the failure of multiplication ofM. leprae to increase beyond the level of 105.6 organisms per footpad in poly(I:C)-treated mice and by the apparent decrease of the number ofM. leprae between 253 and 308 days after inoculation. It appears likely that the infection had been eradicated in some of the inoculated footpads and that tissues devoid of M. leprae diluted the organisms present in other footpads when the tissues of a number of footpads were pooled for harvesting.
